Introduction
An automorphism α of G is called central if x −1 α(x) ∈ Z(G) for each x ∈ G.
The central automorphisms of G, denoted by Aut c (G), fix G ′ elementwise and form a normal subgroup of the full automorphism group of G. The properties of Aut c (G) have been well studied. See [1, 2, 4] for example. Hegarty in [3] generalized the concept of centre into absolute centre. The absolute centre of a group G, denoted by L(G), is the subgroup consisting of all those elements that are fixed under all automorphisms of G. Also he introduced the absolute central automorphisms. An automorphism β of G is called an absolute central automorphism if
We denote the set of all absolute central automorphisms of G by Aut l (G). Notice that Aut l (G) is a normal subgroup of Aut(G) contained in Aut c (G). In [2] authors gave necessary and sufficient conditions on a p-group G such that Aut c (G) = Inn(G). In [6] we gave conditions on a finite autonilpotent p-group G of class 2 such that Aut l (G) = Inn(G). In this paper we intend to give necessary and sufficient conditions on a non-abelian p-group G in which Aut l (G) and Inn(G) coincide.
Throughout this paper all groups are assumed to be finite and p denotes a prime number. Also if G is a group, then exp(G), Hom(G, H) and G p n stand for the exponent, the group of homomorphisms of G into an abelian group H and the subgroup generated by all p n th powers of elements of G, respectively. Let M and of all automorpisms centralizing G/M by Aut M (G) and the subgroup of Aut(G)
consisting of all automorphisms which act trivially on N by Aut N (G). Also, we consider Aut
Preliminary results
In this section, we give some results that will be used in the proof of the main results.
Lemma 2.1. [6, Lemma 2.3] Suppose H is an abelian p-group of exponent p c , and
Let G be a group. Then the autocommutator of an element g ∈ G and automor-
The set of all absolute central automorphisms of G is denoted by Aut l (G). Clearly, Aut l (G) is an abelian normal subgroup of Aut(G).
Proof. Consider the mapᾱ :
where r = rank(G/Z(G)) and s = rank(L(G)).
Proof. Let exp(L(G)) = p
n and exp(G/Z(G)) = p c . Clearly, r ≥ 2. Now let
). The rest of proof is similar to that of [6, Lemma 2.8] so we omit the details.
Now we establish a lower bound for |Aut l (G)|.
, where r and s are as defined before.
Proof. We have
So by Lemma 2.6,
Main results
In this section, we obtain some properties of the group G when Aut l (G) = Inn(G), and then give necessary and sufficient conditions under which Aut l (G) = Inn(G).
. Also, Inn(G) is abelian so that G is nilpotent of class 2. Now, by Lemma 2.7, we have p
is cyclic.
Proof. Suppose p is an odd prime number and exp(L(G)) = p n . Consider the map
n−1 for all x ∈ G. Clearly, θ is an automorphism when exp(G/Z(G)) < exp(L(G)). In this case, g 
